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^m2 4t^-r^i»m> Ttf.^m4(D^~-)l^2 14^ >li^fr©m#JK:kVvT, 
^2©#-;l^P2(Di|iS^^-tirTX^^>^ (hU$>^) 2n^;i£tCcfcoT7lM2 
tl^o X^^>^Cj:oT^D^»J©[HIgP©ra^«, ^4©^-;i/M-2 1 4(D?Wt>S 
l , S 2 fim&T&o «1, S 2 fc»Wfg4 (D^-;i/>ir 2 14 <DmtmzM-3< \z 

-DtiTmtt&o z\<D£o£ztmiz£n& ^yy°m2 4tmm-r^m4(D^-)] / ^2 
i, s 2W£fcZfrt£mmtf<i:'DT^z>^ z\n\zm^r^>mmnm^\ 

¥^yy°m2 4tmm-Z>m4(D#-)lft2 l 4«, CoRrXFe^^att^T^^ 
o £K)M:fomzte, CoFeX«Ck)FeN©Mn^T^§ 0 CoFeXteCoFeNte> 
S^2. 2~2. 4 (T) ©HiBs^T^^o ^4®#-;W2 14{l FeN, CoFeX 
«CoFeN©X/\°^^MT*oTfeJ:V^ f§2 C0^-;|^P 2 tiLTfe, ^>^^2 
4<hl»t-^2^l4M2 2 lfciu |WIil<75^t4TO^oTPfiKT^^<i:^^UV\ 
^±(Z)»^ii{Cd:0, 0. 1~0. 2 tinKDbyyy^PW&mV. 100 (Gb/ 



13 



m^mmmz&^T, n-owa, %n(Dwoi2 3 it, m2(Dn-oi2 3 2t^ts 

„ mi(D^)V2 3 1XZM2 0)^)12 3 2te, IBl©3— ^SRSflteJtT £ffll<»l£ 
0t2 1 10-®±lC^$nfc^l®ijSS@aK2 5 l©®±t, rty##*y7&2 16- 

<Dimm^2 5 2^vxm&&Mtu m—^fo<nmL&£.cz>&5\zmfc2n2>o 

%\<OU^)V2 3 123K^2C03>r;U2 3 2(Z)f H 1C#frr^2©«2 5 2tt, #1 
AM Chemical Vapor Deposition (OT> CVDt$FtZ>) £iffflLT, 0. Umg 
g©@^©A1203M£l/T^£T#£o Uitdbt, /ty^ty^»2 1 6-2 1 

8^kd#-;i^pp ltown?. ^io3-r;i/2 3 imm2<DU'()V2Z2<Dwmm. 
-7s\z, ?&2<Dfflm&2 5 2&i\-isTmb&&nT^z>frz. ^)vmfc(Dmmmm 

mi(Dn^)V2 3 imm2(DZl^JV2 3 2H IWl-^O^^D^ck^tC^^ 
n§o ^1(DU^)V2 3 lRtJ^2©zi-f;i/2 3 2fct ^1 

<D3-r;p2 31©^ ^2CD3-r;i/2 3 2<mi%t&wfcisrzm&immm&£2>zL 
zM2(Dn^ji2 3 2^mmizimLx, m—^i<Dm^^c^z>\zvxh^\ z\ 
m^mmmiz&^T. mi<Dn-ov2 3 iM2©3^^2 3 2«, ±®#3M*®t;: 

ct^lwi-TO^^bT^^o £<»&Kck*U£ ill ©3-01/2 3 lRt^cDzKJi/ 

2 3 2 (D±®tC*fbT, &M0>%mm2 5 4 £#^T£££#n?#£<DT, fg 1 (DU-OV 

2 3 iR^2(D3-r;i/2 3 2(D±m\zitf^&mmnmfi^mmkznz> 0 

-r;P2 3 iM^2 0^;i/2 3 2©±i:ii»3'fji/^»§i(: > ^bfc^- 
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, ^\<DU^)V2 3 1M2©3^^2 3 2(D5p^b<h^iiT> ^2(D#-;U>t2 1 

M-*, ¥Sffr*n£fS20#-;Wt2 1 2 W/W^^-V^yjt2 1 6<D±®^ i^M^ 
LXMf&tZ> Z. tf)*X%Z> 0 
Mz, EI3~06£#irr3£> mimM2(Dn^)V2 3 1, 2 3 2te, Ay^3^ 
y:7°g&2 1 6-2 1 8 W9£MHlt,T^3o Hll £>rH;i/2 3 XA°-f 
oT. ^10iW2 1 l©¥Wj:-®(C^$nfc|gi^2 5 1 <7)ffi±(3gBS^n, Ife 

ii2 5 KD®^bTM<h^^i^$ft(DMo^ wmzmms, mi <du^ov 

2 3 lte> Cu ^^(D#S^M^^J;oT^^n^)o ^812 5 lte, Al 2 O a > 
Si0 2 , AlN^fc^5DLC^(Di«fe^^{C^oT^^n^o 

W,2<DW()V2 3 2M/U 7)lW.X$>-oX. mi(Dn^)l2 3 1 (DW( )\,?->m<D 
16^2 5 2^bT^56^*n, »^D^TO^{C^[Hrr^o H2M 
-T;i/2 3 2fe, Cu (Hi) ^i:(7)*«#jS^CJ;oT^$tl^)o «2 5 2t), Al 2 
O s » Si0 2 , AlN^fcf^DLC^M^^^^oT^^n-So 

m,KDn^)V2 3 lR^2©zi-r;i/2 3 2©JiDteU %mWk2 5 3iz£-oXM$t>ibtL 
TV>£ (EI3#B1) 0 lfei^2 5 3fc, A1A> Si0 2 , A1N^^SDLC#©«^^ 

^ico^-r;p2 3 imsm2(Dn^)V2 3 2(om\z^t^>mm,2 5 2\%. mz.& 

7^t77 0 fr2 1 6-2 1 1, P2£<DmX\ ^10)^)123 IMS 

w,2(du^)V2 3 2(Dmmm&m*Likv. iiz-yw&mmi^ttizx. u-ovmm. 
m£tw\ ^mm^ismr^zt^^^ zn\z£D, m^mwm\z, #-;i^bp 
i, P2 (c^^^-tt— -?)vy°u b u rL-^a yum^MW^. *w Yz^v ya.mm 

&±&<Dg3tlZf&%.2> Z £t)*V&Z> Z. £ \Zt£Z> 0 
W,2<DU-i)V2 3 2U, il03-<JP2 3 1 fflCDX^— Xfc, %mm2 
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5. mi<Dn-()V2 3 lBlXM2<D^)V2 3 2«, 11© 
^Jl/2 3 1«2 8 1t, m2(Da^)V2 3 2<m-m2 8 3h^ mm&2 8 2t 

1©HS2 8 6«^^2 8 5C<fcOSf 2 8 4l«m U 
-Hf*2 9 1C ( kW®»n, HOtliltiCii^nS, g2©n^l/2 3 20 
«2 8 7ttgSffi3*f*:2 8 8K«fctK «r?2 8 9^SSH!StU JgfC, U-F^2 9 2\Z 

m60)m*&tmte~DT. m,\v>wov2 3 imm2<Dn^^2 3 2&»jk:ggi£b 

b^fe, ^2(D3-T;i/2 3 2t, g2(5^Ht2 1 2R«/ty^^yyH"2 1 6 £ 

is i ©n-r;p2 3 1 Ro^2©n-r;i/2 3 2 «, ^m^imiz^m—^m^m^ 

WS. dCO^lC<fctl^ il03^2 3 imM2<OU^)V2 3 20±ffl{^fLT 
, #3!<&*BBai£2 5 4^#T5H<b&*T?££<Zn?, f^l(Dn^)V2 3 lRtf^ao-T 
;i/2 3 2©±@(3*fr^>*e^^ji^Wb$n^) 0 ^1<DU^()V2 3 1&C^20 

3-01/2 3 2(D±tc, m^ifc^-xiML, -e©^tdira^©/t^->*^ 
z\<Dm&, m 1 ©rww 231H * ^ *«rr& d , % 1 2 1 1 

$n^:*6i^2 5 lCD±lCJg)JSn& B2COn-r;i/2 3 2fe, ;* ^ =wBtrifc 9. 

n-r;i/2 3 1 ©n-r;^— >ratc^cs^^— xwc^viT, *eii$i2 5 2<D±iam& 
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JK 3 3 t.tmX bntl^. m 1 <D->-;P HIKE 3 l RtJ^B 2 <D FBI 3 3 te, NiFe 
m\Z^Xm^tl^ 0 £H<Z»- ;l/FM3 ltt, A1A> Si0 2 ^©»Ml 6(D±.\Zffi. 

M^D^3«, ^lC0v-;i/HM3 lRt^20i^-;i/KK3 3«©l6i^3 2 
OF^tdBBfi^nTViS. M^Di^H »ABS52, 5 3fcttAyWS. W 
^0^3«, &*:fi^ffiJnSft^? (GMR$f) £^tf. GMRim Xfcf>A 

01-06 (C0^^tH^0^^n7c^Wm^\>y F <hfttr3,&<2 1 ofctt. ^4©^- 
;Wf 2 1 4^0H$^|n|Ml:IoTl3O#-;i/n-2 1 3£0fcM<, 

W<5> d *^Sfg4 2 14(1 01-06 {^Lfc^J»^^ H 

©^•(Dj;^tc> rt*?—>*y*t7* bus?x bt.&m^itzz mnjLy^ytf&mzz. 

feT> 07ROT8^b^^m^\^H^cfcn«; 01-06 {^b^M^i 

^mnz&zmmm^v wmommwz^x, m9mfmi o&mmvx 
sitrs. 0 9 JW0 1 o ksn 0i~06 izmvfrmmfttm^m&mtiz-? 

i~06(-0^n, Btt^stufcHiBia^^y vtmcx&Zo 
01-06 izmtztmwztiftwmms^y f tws^© 1 0 7 s^i 
8 izmvrz.mmm'w ptmmiz, m4(D*-;wt2 1 A^^n^^mz-K-ox 

%Z<T>i$r-)\,Y\2 1 3 £9 SStT5»&«, %4<Jy#—)X¥\2 14©^^H2 
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m-ox. m9mMio\ZT^i,rzmmm.^\y\ i izj:^xh. mi-m6\z^Lrmm 
mm^v ^(D&T&fcmmmmztLzm, M4©^-;i/>t2 i 4(mf$j:mmm\:^ 

mz, *wn\z&&mm%^vYm\<Dmm\z~D^x, 011, mi2*mmvx 
wmirZo iiiMii2m^ mi~m6\zmnrcmjmttt\$~(DMf8fflwz 

m\zmfrtz>ffitt&m^Tfe, ii-i6 izm^istz.mwmm.^y ptmnmzmcx 
&z>„ -?t£b%, 01-06 izm^tmwznfcmmm^v f tmm- z> &t bx« 

2. mmmsw wmmjjm 

(1) 

1 tt, ±jzBbfe^iMm^^ F(D5l3>, f§ l ©3-01/2 3 1 Rtf 
^2®3<;i,2 3 2$t1-^IlM(«?W^7 H (HI -06) ©gat;/D 
-feXT&&o 01 3— 02 9lC0^f £:/n-feXte, ^7X/Y- ±"TmfT£*i£fc©T&£ 

<0 1 3 (DVmz^y"u^7.> 

01 3^#BfT^>^s^i 5<D±^#*$nfc*©a^i 6©±^, mi(Dy-)ivm 

3 1, ^«D^3, ^1^3 2, ff§2©->-;i/FiH3 3, !Mi3 4£££ff§ 1 ©fi&|4 
Wk2 1 1£, ^©yD-feXtCi;oT^^rr^o 

ct^tc^-r^c ^ic7)>— ;i/F^3 1«, NiFefr£(Dmmm*m<s\ 

*m\Z£-?T2-^3 um<DmmtVTBf$r?Z>o ®Bm3 2iZ, -m\z& 2$mx^y 
7°T»J&j&-£tlZ> 0 miX^yy°l:U, 3-4 um<DmM(DT JV^m^fchtdek. -^© 
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^2 7,^yy°n\ GMRm^3^mv7Jv^m^^mr^o m2(D^-ji\^m3 3\M 
Fetz£(Dmmm&m^\ 1. o~i. swmoif^i^cf^. mmm3 

4«, 0. 2~0. 3um<DT)l^mtVXm^^ 0 
Ml<Dm&m2 1 lfcju CoNiFe (2. IT) XteCoFeN (2. 4T) 3. 0 

NiFe (8 0% : 2 0%) t>L<teNiFe (4 5% : 5 5%) (D^y^m. 
FeAIN, FeN, FeCo, CoFeNfcL< «FeZrNOXA°y 0. 5~0. 6/im©J| 

VMSStT, #J;U£ 0. 2 ^m(DJ¥^cDii&^fl||2 5 1 £fS£U ££»2 5 1 OLEICS 
eedH (BSSmT*) ^^&r§. See«, 5 10SiMl©lM2 

, CirCVDtf)jlffl^<£oT, 5 0 nm~8 0 nm<DmmtfcZ>J:olZ : &J$tZ>o 

^ )w^->&^rrz>-?7,?&m^Tmytu ^tuc^o, ^cda 

<D±\z. I10^;i/2 3 1^ 0UAk£3~3. 5 //m©J¥^-<h^<i;^^fi$-li^)o 
<il 4<DTOtCM^yD-feX> 

MZ. ^2©^-;i/M-2 1 2S:^AV^^^y>t2 1 6 *mjfc?Z>tc®(D7* h U V 
?7 7 4 JM&mft bT, WtSXJ^ \*y 7''Vx<Dti*b(D Ui?X h 7 V- A £J£ 

^i<D®tti2 i icd±(c^2(d^-;i/M-2 i 2ms 
T^^w^tCctoT^-r^o cniCcto, si4(c^-rj;-5^ ii©itffli2ii<D 

-®±J~, 7^-;Wt2 1 2mSny7^\y7"^c2 1 6#?^£I^TTffM£tt3o 
JW2 1 2m$ny23r*rvZfPc2 1 6«, 0»JAfc£> CoNiFe (1. 9~2. 2T) ^ck 
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D> 3. 5-4. 0 um<Dmmt.tz2>&o\zi$mrz>o 

ft 2 1 bUzSXhmRS2*Brfc?Z> 0 -^bT, h 1/yX bJ^RS2^ 

X^ibt, ^lCDiM^2 1 l£. Reactive Ion Etching RIE<hffr-f3) 
Xmon Beam Etching (OTIBE <h^T F^Xy^>^£HfT U 

-FR2£^/&U SK, ^^Xh^/t-FR2<Z)^#:^ffi^|g^2 5 3^#*$i±^)o «6 
^M2 5 3«> 4-5 jumC7)^ga(DJ^¥i^i;5^^r^)„ 01 6te, MM 2 5 3 

<01 7<Dt»CS3:/o-fe7;> 

MZ, itl2 5 3Ml/yXh*/t- FR2£, Chemical MechaNieal Pohshing 

X7'J- Sffl^S. 01 7«CMPMS^b^(Z)^^bTV^o 
<01 8©«fl8»^MSyn-fex> 

Ixv^X h#A-FR2£teLfc^ ^M2 5 1, 2 5 3, I10^;P2 3 1 

, ^2©#-;i/M-2 l 2R«/ty^^-/^H-2 l eollRMiii;, o. l-o. l 

5 Mmigl0ifW5«2 5 2 5 2 £A1 2 0 3 J31£ bT?£ 

18 0~2 2 0t©iSS^T, H 2 (X N 2 > N 2 0^^ 2 0 2 ©MEEHH^ 

Hid, l&3!£2 5 2tf>iW:, Cu-CVD^J;oT, 0. 0 5-0. 1 umOWmoWm 
t.t£Z>&o\Z, SeedJ^2 6 1 £ft*£-fr£<, SeedJH2 6 1 Cu£, 5 0 nm 
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SeedM2 6 1<D±}Z. $&2<D^ )l£tSLZ>*y*rm2 3 2 £\ 3-4 

^7+12 3 2 ML^«^tTt^. 
<01 9©^CS^^P-feX> 

mz, mi 9izmmTz>&?iz, *y*m2 3 2&cMP\z&-DTwmu spmtrz 

o ^<DCMP(Cj;oT> l2©3<;i/2 3 2^ ¥®^cD^#A°^->ch&3i:-5l;:, 
/t^— MtSnSttfcfc, mi<Dn-C)V2 3 lfrb, *fe^g|2 5 2lC«fcoT#SI£n5 
o CMP^k(Dm2(DU^)V2 3 2(DJ^/P«> #I;U£2. 5-3. OwmMi^. C 
MPtC&t^Tte, W,2<Dt£-)VW2 1 2, Ay^^y >0t2 1 6 te^XMBm 2 5 3 CD 
^®t>* fglCDZK;U2 3 l^H2CD=l<;i/2 3 2CD^@£j5|— C9¥®£&££5K:W 

<EI 2 0 ©WH^S^D-kX> 

mi(Dni)V2 3 ixzm2<Dzi>()V2 3 2<mm&m?%@mgk2 5 4£#*£ 

1*3. iti2 5 4(t Al 2 0 3 T-^:D, mfct 0. 2-0. 3 AtmcDfllff J- 

Mz. «5jW«2 5 4*^^LT**Hii±T, 7* h U V^^^Ig^Htf U fill 
0n^Jl2 3 1<DP$ffi2 8 1Lm2<Dn^)l2 3 2<mm2 8 3 (®6#H© h&Wtfct 
Z>mmW2 %2(DtzJSb(DW7, hyU-A, m3<D#-)lfr2 1 3MA*y^^7^ 
Jt2 1 7CD^CDl/>?Xh^l/-A^^U t#bnfcl/^X h7l/-A(:J:o«$ 

^S^2 8 2, fg3cD^-;Utt-2 1 3S:^AV^^^y^-2 1 7;»j&£n3o 
g^#2 8 2te> «JT«CufC<t«9^$tlTV^^\ fg3<D#-JWt2 1 3CD«/& 
^^IplDfeCO^b^^nT^Tfe.t^o ^3(D^-;i/)t2 1 3ms^y^^yy°^r 
2 17(1 CoFe, CoNiFe (1. 9 — 2. IT) £fcteNiFeCD;< y^mX'fc& 0 Ztl^ 

mm&2 8 2, i3®«M-2 1 3msny?^v7°fr2 1 1~2 

£fc> fg3cD#-;i/Jt2 1 3C0ABS^b^^#JCD^«, ^2(D^—)V^2 1 2 CO A 

b s^b^ifijcD^^D feiiiAB sfrb>mvx^z>£?izm&isT£iK). -t^-b, 

16^2 5 4^LT^lC03-r;i/2 3 1 CD±^^TMt^rV^ 0 Itt^/^^H ^1 
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<Ei2 1 <Dwmzmz>~7utt> 

Wz. mmW-2 8 2, Sg3£>#-;Wt2 1 3&«/^^^y^H-2 1 7 &im\JX 
^^Iffit:, A1A^^^^2 5 5£, 1~2 AtiTKDMffi^ck^^*^ 

16^2 5 5, |g3(Z*-;Wf 2 1 3, 1 7&Oqg^JI#:2 

8 2©Mi£CMPK:«koTflHgU iHWt:i~2^m©illtT§. 02 1teCMP* 

<3I2 2(D^(CS^>7 0 0-feX> 

i2 2[«f5J:9}: 1 *8i$l2 5 5, fg3©#-;Wt2 1 3&t£A*-/^^ 
^y>^2 1 7 (DSiiSC, m4(D^-;i/jt2 1 4 (g|3#8fD ©fc*OS»ffie2 US 
, 0. 3 J am~l t im(Dl^¥^-5ck^^> X/V^»^o 1M2 14[1 

, CoFeN (2. 4T), FeAIN, FeN, FeCo&fz\SFeZrN\Z£~DTffij$tZ>Z\tj)*T : g 
£o »Jtll it&l4flH2 14te, CoFeN (2. 4 T) fc«fcoT«/dc£ftWS. JgKl 
, ffi®M2 1 4<DmmiZ. yU—A^y^mz^-oX, NiFe&tdtC6NiFeU£(D;^— 
>*y*2 5 0&mf%tZ> o n$—>*y*r2 5 0H rty?3rW7°2 16, 2 17R 
Zfm3(D#—)lK2 1 3<Dn±\Z®LWTZ>&?izmrfCTZ>o fcfe, #JX«, 02 2(CtR 
£n3£5^ A°^->^.y^2 5 0<£>fi£«, ^-<Z)T^©^3(D^-;UM-2 1 3£l*Ii; 

fi££t^£nx^£^\ ^n^pg^^nr, iH3<£>#-;wt2 1 s^d^abs^jt^ 

<H2 3©t^rS§:/0-feye> 

^IC. 02 3^BI^-r^)J;^{^ A^->^^2 5 0S7X^tLT, i&!4§l2 1 4 
Ion Beam^ o XX y^>^-T^ 0 CtKCcfcoX. W,4(D-#—)VK2 1 4teU A° 
^->pW^2 5 0K£oX^©^g£^^ MJ&znz* 

<m2 4<D^m\z^y°utx> 

mz. Y)l^-}-f<z£-T:t£Z>mm&2 5 6£, 2~3Hm(DMff<>:^J:^{-X/\ 0 ^^U 
> ^1^2 5 /\°^->^y^2 5 0>»*2n£te»£X, CMP^io 

TMitflfbtSo EI2 4«, C(DCMPMS»TL^CDTO^bXV^ 0 

<02 5(Dt^^M^yD-trX> 
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1 4±©l/yX hT7^FR3H ^4(D^-;i/^-2 1 4(DW3m^tin-VU^O\Z 

mmnzm^rr^ 

h-?X7 F R 3 £^J&bfd£, *&i®l2 5 6R^4 <D-#-)l>ft 2 1 4 
h7X^7 F R 3 T*A-$nTl^^MJ$, #|*_k£> 0. 2 — 0. 3 /zm(D$! 
£TIBE£i&U Xy^>X*-f£ 0 ^tlfCctoT, ^4(7)#-;i/>t2 1 4tC^3^X^^ 

mtm* m3(D#-)lfr2 1 3<M£77ft£>£gB£, W,4:(D^-)V¥r2 l 4©ili£77[S]6D 

M0 3 ^£&£*fei$l2 7 0£, X/\ 0 ^^^^0^('cfcoT#^$i±^> 0 %mm2 7 0 
0. 2-0. 3 5 (im<Dm»&&?Z>o &fc. l/yXm^FR3}t U7ht7 

<S 2 6 , 027 (DWmz^.Z>7°u±:X> 

l/^X h^X^FR 3 &U X h^-7bfd^ ^4©^-;Ht2 1 4«M 
OlfeiUjl 2 7 0 l:*^/t^ y 7°Jt 2 1 8 £ 0 fcjtu7j<£>S®£, CMPMStCi D 
5if^b¥ii<b-r^o CKDCMPMS^ #Jl?ttO. 0 1-0. 0 2 firrKDmmrzmyo 

o -^<m cMPia^T^aib^n^ii:, ^77124^0. 06-0. lymvm 

mtf<Z.Z>£o\ZMjm'Z>o ^t77l2 4«, Ru^^CD#att^«^T^0 

> 7s/^y?miz£^Tmjm~z>z.£i)^:£z> a 
wz, ^t7 7i2 4®a m& w-mtm\z. ±^-)iftti,T(Dm2<Dmm 

tCtt, FeAlN, FeN> CoFe, CoFeN, FeZrN&^cDHiBs*^©?-^, #tC, CoFe, Co 
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5-0. 8^<BW£fcS<fc5lCJ&5fct*5. 

fg2c»i«2 2 l£Seed§l<t:LT, 7t M/yXh§ffl^c7l/-A^7* 

^(Ccfco, m3(Dmm2 2 2&mj$prz>o &3<Dmm2 2 2 NiFe da 

J&Jt5 5:4 5), CoNiFe 0&&Jt^6 7:15:18, 1. 9T— 2. 1), 

CoFe GffifiJcit4 0 : 6 0, 2. 3T) fCioTi^tli). «e©JS*fck 1. 0-1 

. 5nm©t6HT£&o 

^3co^m^2 2 2«, m2 7\zh^nz>&o\z. m\,*w&2 2 3L. mi<w 
ft2 2 4£&m~?z>£oizMi&znz> 0 #mmv\t, m^mt224\$o. 1-0. 2 

^©tifc^/££nwS. j£V>g&#2 2 3«, m2(DB-?n*mtfc?z>%m'?$>K), 

<®2 8, 02 9<«C157°ntX> 

^3©affi^2 2 2m^ItLT, fg2c«ffig|2 2 1tof>W. 
^§!7?>^t 0>J;U£ ^5/+-7X^»*fflViTIBE^>APy>^X (C1 2 #X 
^BCla+Cla^^^) TCDRIEfcioTllii^n^o 0»RWC> RIETCoFeN£Xy^> 
yf3*£\ 5 0-3 0 O^OSSfiTRIESffV^ 0. 1 — 0. 2^m©i|i£&5J:'5K: 
H2(D«J^2 2 1 »Jta7f>Wc 

rie«©^«, 5 osEu^^fSL/V^ *$mmv\m\z2 00-250 mo £ 
n t-m&tfn >fix<DMmw*%nwzmz?%®^&ftVT^&tc®. 120 

{MI 2 2 l (DJLy^-yf^n^zfro z\hfi^:^Z> 0 2<b\Z, Cl 2 Sfe^SBCl 3 +Cl 2 
, $ ^\zBC\ 3 +c\ z +o 2 \zo 2 ^U^^tzx.y^y^7s\z^xm^fr o z\t.\z& 

oT, RIEC0X^^>^Xk°-H^M^0, ^X^JPT&Sfg3CDl&ffill2 2 2 chCDiltR 
J*J^3 0 — 5 0 %i^±fp]±L/Co 

h 'J$>^ffl©7* h^X^Jf £MU 8£3©sft-;i,K-2 1 3Rtf 

f§4(£>^— ;Wt2 1 4*hUa>^TS. 02 8ti5^Tf^TDT^n§M 

h u ^ >>mz ^it^§, h u ^ >tn&, *mmm%. 35-55 (Dnm. 
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TO. 2~0. 4(jim<D%£-£<D2Ly3 L >t?\Z£~DTfcZnZ> 0 ZZlZ, 0. 1 wmfrdffl 
<TSfc«>JC, 4 0~7 5£<£tfl£*CIan MiUing^ff 5. 

7°ntX^7t^. AH^TOtBLfdg, ABSM&m^rZ>Z\hX\ 

m2<D7$-)iK<D^&m<Tttmwm2nmz>j)\ ^(Dm&\z\^ mj^>^ 
m ©vx zmtf&jmzmm u 0 n Mming^ct & n ;i^<£>x 3? y ^ ^ c &!is^& o 

^-n^LT, *^^43V^T«> ±5dibfcJ;^^ 3 <£>^--; 1/Jt 2 1 3R^fg4 
(D#-;i/>t2 1 4#t, t£££0fcS<M£A IP^ABS^^lc7)3-r;|/2 3 l(D_h^ 
^TMt^TV^o Z\(Dfztb, #$mMXit h U 5 >^ffl©TX^S©^)i^HbfeIon 

Mi]]ingl;LJ;3:=K;i/^<Dy^j/^<hV^^^ cfc^T 
, m^2(D^-;UM-2 1 2(2g££M<L3-^:BYL£0|^tbT^ Zi^M^y 

2<=>^ ^3©^-;i/>t2 l 3&0^§4<Dtf-;Wt2 i4$^;i/±^ 

ie>nTi^. ^fi^n«, h^>y^*i> hu^>^n^^-;p>t (mkx\m,2<D-# 
z.n\zmvx. #mmmz* ±&vrc£.oiz, hu^>^*n£fg3<^-;wt2 i 

3^H4(D^-;i/>t2 l 4^n-r;p±^i'3iT^STMSUTV^^^ JLSB3o©^ 

mzmmvfcm\&<Dimtmm<kQb±%<tev. ^<mm^.(Dmi^'c\z< <&o 

X^Z> 0 -?t&>lE>. h U ^ >»XD- hA-T h-tiD^ej; D»J^m3X«M4(D 
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(2) mmm2 

mm 2 07 Roqg 8 K^sn&figBBS^ F<D§m%mz&z> 0 030-0 

3 8lZ : £<Dm&7u~tX&mVTUZ> < , 03 0-03 8l;i0^T37D-feXfc> CX/Y- 
<0 3 0 OttHtcSS^'qirX> 

03 0 <Dtm\zmz>7°n±X£ LTte, ±iELfeHS6W l©013~0190tt 

*t\ ^103^2 3 lft£^S2©rK;V2 3 2<Z>gig£«'58SiUgi2 5 4£tt*2 
1t£ 0 *6^2 5 4«, A120 3*^«l^$nT*3D> flIAfcfc 0. 2-0. 3 ^m<Dfllt 

<DH)V2 3 10«2 8 1^20^^2 3 20^«2 8 3 (06#RPO £Zmfc? 
%>mmm-2 8 2<Dtz*b<DWJ7, hyU-A, &3<D-#-)W-2 1 3X^f*ty^ 
M-2 1 7C0fc86©^vXh^l/— A^r^U #btlfel/^X h7 1/— AiCioT®^^ 

fc, }£M*$#:2 8 2, fg3c£#-;U)t2 1 3R«/ty^^y^H-2 1 7*^$n5. 

83ft&ft:2 8 2tt, *«fmiCuK:«fc0«fiJ6$nWS*t, g30^^2 1 3©#t 
^m^illDfe^^^tlT^Tfe^V^ *^5S0yr«, S^^2 8 2(Dm 

J?fcJu 8£3 0>#-;Wt2 1 3MA-7^t77'M-2 1 7©JW«fc0t>?*<J&:SJ:'5»cS 

^30#-Jl/fr2 1 3MA7^^t7^M-2 1 7H CoFe, CoNiFe (1. 9-2. 
IT) &ft\tNiFe<D*y*mV$>Z>o Ctl^^^2 8 2, g§3£>^-;Wt2 1 3S 

1 7te, WLfc£ 1-2 wm©l5H©m»^Wt-^)o 
^3©^-;i/M-2 1 30ABS^e.I^!©« SH 2 2 1 2 CO A 

&$ffl&2 5 4^LT^lCDZi-r^2 3 10±^t:STl^T^5„ ijwrs&i&fcf, fg 
3(D7i?-;U>t2 1 3«, ^2<z»tf— ;i/tf-2 1 2<D±@^3^;UC*5^^2©^-;i^P 
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mz, mmfa2 8 2. ^30)^-^2 1 3RW^?^y7°fr2 1 7£«LT 
ALfl 3 -Vt3i2>ffim2 5 5&* 1~2 #m©JW£&5«fc3K:fl*$ 

Wmm.2 5 5, ^3 0^M-2 l 3MA7^^t^7°)t2 1 7©^®£CM 
PfcioTflBiU S^WfCl~2 wmCDrechT^o ±1 E<D#P < 2 
8 2te|g3(D^- > W2 1 3BZfirty#*f*y7'ft'2 1 7 £9 fcJRffjW»V>;fc«>, CMP 
^&fcgSSKM*2 8 2<D±M\WMm2 5 ScfcOattfTWS. 03 1 teCMPiitT^ 

<03 2©t^8JcSS^PirX> 

mz. M3 2\zm^-r^><koiz. mmm2 5 5, m 3 2 1 3R«/^^^ 

>y^°M-2 1 7*ISIC, !4©^-Jl/M-2 1 4 (03 #M> (Drc#)(D$ffiM2 14% 
, 0. 2Mm~l t im©MJSi^ e fc^{^ X/\°^^^^T§ 0 at3$l2 1 4tt 

, CoFeN (2. 4T), FeAIN, FeN> FeCk)*feJiFeZrN(3«koT«ll^rSC:t*^T€r 
-5c iM2 14{l CoFeN (2. 4T) ti^TM^ntl/^o 

Mfc, y*hvvif77-(7°U'£X(Dmm\z&io, mm2 1 4<D±m\z&tfz>m4<D 

#-;Wf 2 14 M?/^ y >0t 2 1 8 ©±^^(3, 1/^7. h~7X^ FR3 
fS. *HWJtc^ViTtt, ^4(0#-;l/M-2 1 4»C«fct)Xn— h/Vf h*^TSfe8& 
1/yX F R 3 3 0#-J W 2 1 3®^fiJ^/\-U^i<l;5lC||3©^- 

;i4t2 l 3<fcDfcMv>fi£i;:j«r5o 
<i3 3 ®5KfiglcMsya-fex> 

l/>?X hWFR 3£fflWTfg4(D^-;W}-2 1 4 t^tLTIBESJSbXy^ 
>^T^o x>j/5 L >^$n^4<7)^-;i/jt2 1 4tt, l/y^m^FR3l:J;^ 

t&<> fg l o#-;i^P l Ic&wr, n-r;K7)±®^«5J;^^MSb7i^«> fg3 

7 2 *X/t5/^^^©^at«fcoTf43||p$"&fc^ kyX hTX^ FR 3 SrU 7 b^T 
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%mm2 7 2i$, 0. 3 — 0. 4Mm©UI^§o 
<03 4(D*M§7°OtX> 

l/^X hWFR3^'J7W7 m 4 cDtfc-;i^- 2 1 4 (AStB^lMS: 
0^812 7 0<»@£, CMPMSfCctO 0. 1 /imiSg<W®l¥fiftt§o ^(D 
^ CMPfC <fc ^ TTO^^nfcMt', 2 4 £ 0 . 07-0. 1 ^m(DmmtU 

%>&0\ZT&$tfTZ> 0 ^y"7Hl2 4«, mXU. Ru, Ni, Cu, Ta^^#«#M^ 

m2 2 l^XA°^/^{Ccfc«5ff^T^o ^14^2 2 1«, HiBs^ffl^T^fitr^o JWfc 
WtCJ*. FeAIN, FeN, CoFe, CoFeN, FeZrN& <H(DHiBs^*4T$> D , fflC, CoFe, 
CoFeN (2. 4T) /«LT^£ 0 f§ 2 <»l« 2 2 1 te, -^£>±7j^@eB£ 

, WLK£. 0. 3-0. 6nm©IK)*^S«t:"5^*arrs. 
<03 5, 03 6(D^i(CM^7 ? 0-feX> 

fg2<»t^2 2 l^SeedJ^LT, 7*h^7h»fc7l^-A^y + 
SclCfcD, ^3<«ffi^2 2 2^fitTS„ lf§3(Z)iMJl2 2 2 fck fll*.fcfc NiFe Gffi. 
J&it5 5:4 5), CoNiFe 0ffi/#it*<j6 7:15:18, 1. 9 T— 2. 1), Sfcfi, 
CoFe (ffiJdcit4 0 : 6 0, 2. 3T) fiaoTM^ftlS, ^tf)J?^te, 3. 0-3 

mt. > mz<Dmm2 2 2te, ±$?mmitmmz, ^^^223^ *m^8R#2 

2 4££WT5«k3l£JBJdc£n£. *H»J7r«, *BIV>8&#2 2 4ti0. 1-0. 2nm 
<03 7, 03 8(7)^C^7°P-feX> 

^tc, m3<D®mm2 2 2&?7.2mt.vx. &m$3 5-50^^-^2©^ 

■^>/\Dy>^^X (C1 2 ^X^BC1 3 +C1 2 ^X^:^:) T©RIEK:«koTfrbft&. 
tfiRfcl METCoFeN£X^>^r5J#g\ 5 0-3 0 OS^^TRIE^tf ^> 



28 



0. 1-0. 2 i im<Dm£feZ>&5lZ?&2 0}ffi&m2 2 1 WSTl7f>^t5. RI 
E(Dm<D^m.it. 5O£BJLbM0PSbV>J&*, *il^t»2 0 0-2 5 0^(D<h^tC 

-)w%z>tmz, mzBci 3 +ci 2 tco 2 ^a$-&^ z. tTis^o yi37,<Dmm* 

ZZIZ, Cl 2 £fc«BCl 3 +Cl 2 , $e>^BCl 3 +Cl 2 +0 2 tC0 2 ^?g^i±feX^^>y 
&3Sf§3©afflHl2 2 2 £©}IiRJt^3 0-5 0 %J^±P&I±bfco 

^co^, mr?&m2<Dmmg2 2 i&m\i^v^>y'?z>f£®iBE&Mto ^kdibe 

(C43ViTH^J^.^ 4 0-7 5^(D^T^#T^2©ai4M2 2 l(£>X^>^£ff 

3 $£*Jil4 2 1 4 £ h U ^ >Wo h U 5 >^te, *^ttSW'ra. 4 

5~5 5©^gT0. 2-0. 4^m<7)^, tr^^3<7)#-;P>i-2 1 3^W-53 

-r ;i/±® <k o \zmm vrz.^iz^-vm'^m^ ©x y?->tf\z ^ Tuznz* £ 

t>\Z, 0. 1 Mm*Tlffl<-r^)fcJ6(C, 4 0~7 5^©^-mon Milling^tf 5o 

ua>*>, m^Mo\z^2(D^-)\^p2\z^xt&(Dmm^m^^<kor^M 

^Z>&0\Zt£itc 0 

-m\Z, a 2 ^©X^^>^XT«CoFem©X^^>^l/-h^jl<, #KCoFeN** 

Ttexy^>^VD:7^;w^w\-^^ 

fc 0 Lt^L&t^ X^^>^X^43tt^)RIE^ 4 0-7 5^, # 
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\ZA 5~5 Om<D&mrClon mOwg&ffitZLiiiZ&'DT. RIE{C<fcoT— St— A°-^ 
tftofcCoFeN (2. 4T©HiBs*t) £WT3fg2 ©#-;i^P 2 ^ ^KJ{C«^S 
{-iGVi^(3j!jPX$n^> 0 fte*^ Ion MiUinglC^oT, IEHI& h^^^^^PX 

^2 0^14^2 2 l^RIE^J;oTX^^>^T^J^L^ 

mmz. Xjg^-A-n- h# (i&fUgD 271^20-40 iim(DmmVMffc?Z> 

(3) !«J3 

~04 7i:^nn^o «^ji^c«Hii^j2{^i^T0^n, ^$n^o 
<H3 9<Dtm\zmz>y°u±7,> 

03 9(Z)^(3M^>7°0-feXibT^ i^L£:#«!l 1 (DM 1 3-01 5CD#c 

S?\ i 1 5 t^^57t h MR S 2 LfcE M251, 

)V 2 3 1 , W.2 (D#-)lft 2 12 SlX/ty v 7M-2 16 CD^MEOTiW^ 0 . 
1 ~ 0 . 15 wmgg0iS^5l«2 5 2 £tt»£i±&„ M«2 5 2 £A1 2 0 
3Jgt£LT7Wr&i§^ 1 0 OTOXCOIMT, H 2 CX N 2 > N 2 0£fc«H 2 0 2 <£>Ml£# 

JgtC> ii@ggg2 5 2©^®^ Cu-CVD^J;^T> 0. 0 5-0. 1 uvrtDWmWiM 
£.UZ>£o\Z. SeedM2 6 1 £#«£i±£o SeedJl2 6 lit, Cu£, #IAfcf> 5 0 nm 

j$Mtz>z\t\z<k-3T&t>tiz> 0 z\<Djjm\z£ti& m^imfaT. Tsryf-tinvvv 
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<M4 0(DVm\zmz>7°u-\zx> 

SeedJH2 6 1 <D±(C, H2 <DW( )V tfo%> * s/+*2 3 2 £WLtf3 ~4 lira 
<BJBSJS£fc3«fc5K^/^£. ;*y3rBI2 3 2«, Cu*»tU 1103^2 3 
1 ©^HSR^tCSKW^^trSo ;*y*Jg2 3 2©^#J£&«T3Seedig|2 

, Xtt, Ion Milling^ ^©H^X^^>^cfcoTlteT^c ^(D±lC, T;U^^ 
£>£&£ii5fegig|2 5 3 £ 3 ~ 5 wm©i)|-r»5. 
<04 1 ©«157°OtX> 

#fc, ±i£ Lfe«^J I©il9~i2 1 "7°U« £«T 3 £ £ o 

^(C, 04 1^BRt-rS«t-5tC> W2 5 5, ^3©#-J^2 1 3 W>7^t 
y7°W2 1 7«W^®lC ^4©#-;WM-2 1 4 (03#M> (D^cS6(«t4M2 14* 
, 0. 5tfm~lnm©JKI?a:?feS«t"5^ X/ly^^cf*. 5&ffl8l2 14« 

> CoFeN (2. 4T), FeAlN> FeN> FeCo^fcteFeZrN\Z<k-DTmifctZ> d <h^T# 
»£TOX i&l4®l2 14ft CoFeN (2. 4T) ld«fcoT«J&£*lW5. MlC 
, H4I2 14M(I > 7U-A*y*mzk-DT. NiFe*fcfctO>NiFe&£(W^— 
>*y*2 5 0&mf$T& a /^—>^y=¥2 5 (Hx rt*j9*fw?2 17, 2 1 8R 

3 ©^-;wt 213 ©^±^fi«rr§ <fc 5 teuwr^o 
<04 2<Dmmzmz>'7utt> 

MZ, M4 2\zm^rTZ>£olZ, /^-»y+2 5 0S7X^tU, M2 14 
RIERmon BeamfcU^TXy^^ S„ ^Sl>^>^fi 
2tC^*»2®OttW2 2 l(DX^^>^|p|^Tff-5^^n?#, ^ntdiS^U 
y bbmmz&£> Z. ZJfiV^&o 

z\<D&5\zm4<Dtf-)ift2 1 Aifin^ )Vi)^m\tdm.\zwtn^n^>z\tr(:. m4<D 

#-;i/M-2 1 4TXD-h/Vf h&j*^rs^t*^^ -e©/vr bSBHteO. 1-0. 
5$>Z>MtO. 2~0. 7 W m^DMJ;5^t)^T#§iEmyp-lrX ( hL,T^SgT^ 
S. ^(Dfctb, write current©^ ±^D^jS<> A— h«rtt®«tlfc«€fii 
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2t, m2(D#-)lsfr2 1 2&Vhm^XUmCm(Dm3<D#~)lfr2 1 3 m3(D 
^-;i/>4-2 1 3£r>*>m^(Dn4<D7S—)l>ft2 14tX\ XU-b/Vf h£*fc£LW 

<m4 3-04 Q(D^m\Z^y°U^lX> 

Wz. 04 3\Z7K^tLZ>^\Z, 7)l5L3-UEX*UZ>1tm<m2 5 6£X/W^U 04 

4^$n^>j;e»(c, ig^2 5 6^cMP('ckoTW0bTO^-r^o ^e>^> CMPt~ 

=toT¥S^nfc®^> ^t>77l2 4^0. 06-0. 1 iinKDmmtfc&^oizm 

MZ. ^^712 40*1, ±M#--)lfr£LT(Dm2<D$mm 
2 2 l&X/Vy5>lZ<kr>MJ$TZ> 0 H4I2 2 1 fck HiBs^ffl^T^^T^o JIWJ 
FeAIN, FeN> CoFe, CoFeN> FeZrN^^f(DHiBs^<7)^*», ^l»JT«# 
(C> CoFeN (2. 4T) a^UW£ 0 W, 2 (Dffifem 2 2 1 te, £(7)^ ^(D±7j^ 

T&D> #>R&£ 0. 8-1. 5\im(Dm»£.t£Z>£o\Z : mj$tZ>° 

"A\Z. t m2am&m2 2 l^SeedJilibT, 7*hUz?7\b&m^tzyU-&*y* 
mz&K), &3<Dm®M2 2 2$MT5„ !H3 0Di&f«2 2 2teu NiFe (ffi 

^it5 5 : 4 5), CoNiFe (^Jt*U6 7 : 1 5 : 1 8, 1. 9T-2. l)>£fcte, 
CoFe (m&t£4 0 : 6 0, 2. 3 T) miZ£-?xmj&^tlZ> a t&mfrte. 3. 0-3 

^ ^3®iM2 2 2{t 04 6^fe^n^=l:-S)(C, JaV^#2 2 3£, ftflbvglS 
^2 24t J; -5 ^$t£ tl£o £ffll ^gfcfr 2 2 4 « 0 . 1-0. 2 
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<04 7> BI4 8(D^cM^7 0 0irX> 

^ ^3(D^i«2 2 2£-?X^S<hLT, |g2(»W2 2 1tof>m. 
^^I7?>^t m%M. ;*y^X^B£fflV>TIBE^ADX>^#7> (a 2 ^fx 
^BCl 3 +Cl 2 ;tfX&£) Tr^KIEtCl^oT^^n^c 

#ltJ60«rt?«, 5 0 ~ 3 0 0 ^CDi^iUTRIE^f V\ 0 . 1 - 0 . 2 nmCDiliS.h/^^ck 

o\zn2<Dmm2 2 1 ^3t^*-ex>j/^>^T^o RiE^cDsm^ 5 omsLtfiw 

**S£^!lTtt#^2 0 0-2 5 0&(D£glzmh&^y^>>fm$kf)mt>tL 

^nv^^i^-r^^wbT^-s/c^ ^2oymm2 2 KDx.v^>^^n^\zn 

£bK:> ci 2 i;fc«BCi 3 +ci 2 > $^^BCi 3 +ci 2 +o 2 {co 2 ^?g^-t±fcx^^>^ 

&£fg3(D?Mli2 2 2£©«Ut7^3 0-5 0%^±[6]±Lfcc 

Z\(D'&. ^#t-^2CDaffiK2 2 l^iij!lPX^^>^-r^J6lBE^irro <I(DIBE 
t^V^TWR^X 4 0-7 5^CD^ST^#T^2 <«|«2 2 1 <DXy^>^£fr 

2 £>^(D^ h U 5 >^ffl©-7^- h h-?X2m&MJ&U ms £>#-;Wt2 1 
3 £Z£JH4 2 1 4 £ h U ^ >tf-?Z>o frfrZ h U 5 >^X #|t|»|T&X 4 

5-5 5(D^-TrO. 3 — 0. 4um<D$£-£<DJly^>tflZ&-DTfc£tlZ> a £<S>lC, 0 
. 1 £t mire*ffl<T3 4 0 — 7 5S©^STIon Mil]ing^T^ 0 

(4) H»J4 
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<04 9 ©^il:M^7°ntX> 

S#: 1 5 (D±^tt#£nfd®i$l 1 6 <Z)±(C, fg 1 FIR 3 1 , WithM 

, mm32. ^2^>-;i^H^33, mm^^^mm\(Dmm2 1 

Elliot 2 ~ 3 //m<Z)JBiJ?<h lTW5o 
Ifcg^ 3 2 (X -^ICfX 2 J£Pg7^ y 7°T&f&1snZ>o fglX^y 7*V\Z. 3 ~ 4 ^ 

f<!:^5GMRif3$W§o -^<£>|£, |g2 Xt-;/ :7°T, GMR^3 &m.O 7)1^ 

•}-m&f$m?z><, m 2 <d^-)v Fmi3 3 itNiFef££<Dmmm&m\ 1 . 0 ~ 1 . 5 

•So 

^l©iM2int CoNiFe (1. 9T) XteCoFeN (2. 4T) 3. 0 

~4. O/zrrKDMiS^bT^^rSo fgl<£>i»§l2 11©^^ 1 ©^-;Wt£fc& 

NiFe (8 0%: 2 0%) t>L<«NiFe (4 5%: 5 5%) (D^y^rM. X(X 
FeAIN, FeN, FeCo, CoFeNfclX \SFeZrN(DX/^y?m&, 0. 5~0. 6 fim<Dm 

^lCDmi«2 1 l<Wfi&3®K> ^RfcfO. 2 Mm(Djp^(Z)|fe^Si2 5 1 

<h 5 o <Dwmzmz>7°uiLX> 

mz, m, 2 <D-ft-)VK 212 msn-j 2^ v ^ 2 1 6 ^fitTS^©? ^ ^ ij y 

Mz. mm^y^mm.^n^\ w,\om^m2 1 kd±\zw,2 <d#-jik2 1 2ms 
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-®±fc, ^-)V¥r2 1 2fttfrW£74=*y:Zfi-2 1 6A^IB*R8TT^$ns. 
;Wt2 1 2&t^ty^^y^>%-2 1 6fcL CoNiFe (^it^]6 7:15:1 

8 1. 8~1. 9T) a&SWSCoFe («J±$J60:40 2. 4T) «t0^fitT-5^ 

<tan?#, 3. 5Mm©iK)?t^5<fc-5ic^aerrs. 

£<bKl, mi<DU^C)l2 3 1, 7ft-;Wt2 1 2R^A , ^^^u/^ , )t2 1 6£?S5:7;* 

m&m2 11^ Reactive Ion Etching (OT> RIE<h*rr&) Xtelon Beam Etc 
hing (UTWEtm- 5) fc^CDF^fXy^^S^firU A°^-->yfSo 
<05 lcD#^KM£:/D-feX> 

7* hl/vXM^RS2(CMUT^^- HJ V^t7>f Xg£^firbTlifc£b£& 

BM2 5 ZZ>\Z%:<D±frt>. mi(DU^)V2 3 l&tPE-<DMffl*«'57;P5 

^5fc**fiWft2 5 3£7»r&o ^bT> «2 5 3Rt^2©^-;PM-2 1 2\Z 
CMP^riS tT«t§. 

¥Sffc£nfc±®K, HiBsWT^^CoFeN^CoFe^^^^X/ly^R *S 
I ^CoNiFe^CoFe ( 2 . 3T) 0^7 ^l&SSSRWtcai 3 <D#-)lft 21 3 t VTmtiZ 
T£ 0 -T/J:^, 7>rty?mv&Wt£7* h l^X h ^X^SSbTIBE^rff 5d<h^«i: 

§ 0 $>Z>WZ, 7>ny$rmji\Z*y*m<D-?^9tt*J&tfasX. HiBs W SrIBE b T %> 

zLtaz&^x. &3<d#—jik-2 i 3«, m^o^s^tc^, ^sns. 

fclTfck CoFeNX«CoFe^^^§i^t4M^3(D#-;Pit2 1 3£bT^TV>£. 

^3<D#— ^2 1 3<DABSfr%m^(Di%smZ. fg 2 2 1 2 CD A 

B Sfrt>m,M<Dii3m£K> fcMKAB S^^gmTV^^-StCMSbT^D, t*^^, 
»M2 5 4^LTil0^;l/2 3 1 <&±#lC*T®tfTV>£. j^tt^^^ll m 
3©#-;i^M-2 1 3«, 3S2<Z>#— ;i/fi"2 1 2<D±MtZl^MZ^^2<D^—)mP 

2<Di$m&(Dm (*rfct>t>±m ^mo^o\zmmvrz^^mr^ 0 
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M-2 1 3, AV^^yyjt2 1 7, j£M*t#2 8 lUt>Xf\Z$fflS&2 5 5t:»LTCM 

'Pfc<hhW$3(D#-)lft2 1 s^i^cH^b^v^^xh^x^^^r^ 
. ^t^WTte, Sg3©#— ;i/M"2 1 3TXO— h/Vf h£J&&T§£:a6, kyXh^X 
S2 0#-;i/M-2 1 2<DS$ c kD : bM<^$tlTV^c -ebT, l^yXhTX^ 
^ffl^T^3©^-;W2 13^Rtf, 0. 2~0. 3 Mm<7W£TIBET3o ;rnK: 
ioT, B3©#-JW2 1 3[^^§X7^>^taf dofe±#J« XD-h 

ckoT^mfi^jTtt, ^ i co^-;i^p i ic43^x, woi(D±m%mo£.oizmm 

LfcSB#«, m30^-;j/M-2 1 3(Di^^^<Z)^(^t6nTV^^<h^^> 0 

»T> gHM-ar^CAl 2 0 3 ^^,^»M2 7 0§> XA° 

^y^^iWtCioT^^o «2 7 0(1 0. 3-0. 4ym«^ 

^IC, h -77;^ £ U7ht7 Lfdt, H 3 (£>#-;i/)t 2 13 

0. 0 1 um<Dmmt3tfTOo 

^(Dfe, CMP\z£-oT¥-imk~£ttfzWlZ, ^7712 4^0. 07-0. 1 jim<« 
mtf£Z><Z:?\zmj&-?Z>o ^t77l2 4tt. 0!J*J£> mXU. Rvu NiCu> Ta&<i:tf> 

^tc ^^^2 4 (mm, ms, ¥-m\m\z. ±m^-)\<fthVT<DW,2(mmm. 
2 2 i£xa°^cj;wj£T3o mm2 2 mBstt&m^Tmjm-Zo jm$w 

IZtX FeAlN. FeN> CoFe, CoFeN, FeZrN&^QHmsTOtf)?^ 

\Z, CoFeN (2. 4T) MlT^5„ fg 2 CDJ&ffill 2 2 1 C©^, -^(D±^^ 

@effi$n^3C0^4J^^^^^r{Cj;oTffM-r^^{^ SeedM£LTffi^e>n3fcCD 
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0!l;Lfc£, 0. 8-1. 5ixm<Dmm£l3iZ>&o\ZM!%TZ>o 
#tC> W,2<Dm®M2 2 l^Seed^bT, 7* h Ui?7> hZm^fcy 
SctCckD, m3(Dm!\Wk2 2 2£JMT£ 0 ^3©®l4l2 2 2fl flMLtf, NiFe Gffl. 
j&it5 5:4 5), CoNiFe 0ffiJ&Jt&}6 7:15:18, 1. 9T— 2. 1), SfcteU 
CoFe (£&&it4 0 : 6 0> 2. 3T) #{C<fcoT*ifi5c£n§ 0 ^©J^te, 3. 0-3 
. 5^m(D^HTa5^) 0 

^ ^3«i2 2 2^^mtLx, m2<D$mm2 2 1 ^x^^>^-r^>o 

frfrZ>Xy^>WZ, &m%, ^>y+V7.^e^fflViTIBE^/\Dy>m^X (C1 2 #X 

^SSFimx 5 0-3 0 Om©iB^TRIE^tTV\ 0. 1-0. 2 \im(Dm 
5l32«i2 2 l^^TX«7f RIE(D|»^X 5 0g££lbW 

*HSg^i|T1i#iC2 0 0-2 5 Og©i:#^SfcJ:V^X^^>^m^#^n 

^nwzmz?z>9J)%:&mvT^z>rctb, ^2omm2 2 i©x^^>^#nv^cff 

Cl 2 £fc«BCl 3 +Cl 2 , ££&;:BCl3+Cl 2 +0 2 {C0 2 £^£i±fcX<y^>^ 

afe^3(D«m2 2 2 tcDil^lt^3 0-5 0 %^±[S]±bfc 0 

£<D|g> m&TZ>?£2(Dffi&m2 2 l&mnX.y?->tf-?Z>tc#)IEE&im- 0 HCDIBE 
(C*3^Tfimtt\ 4 0-7 5^(D^T^?^r^2(D^|«2 2 1 <£>X^>^£ff 

^IC^CD^ hU5>^ffl(7)^^hl/^XhVX^S^^U !H3CD^-;|/jt2 1 
3 RO^fl 4 Wt 2 1 4 £ h U ^ >^T3o h U 5 *H«mx 4 

5-5 50MTO. 3 — 0. 4Atm©ai$©Xy5 L >^J:oT75i$n5. £e>lc, 0 
. 1 p.m&Vm<-t%>fttblZ, 4 0 — 7 5^©ftarCIon Mming£fT5 0 

±MtC^-/t-3- ({£HJ5iD 2 7 l£^/»£;i£T^XA-±©g^;7 0 
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zm l l lC7KT#3i£#5o 

3. $m^y mmRzmmmn^.mm 

^mmz., mz, mm^y \ i mwmmmmm£mwiz^T^m^-?z> 0 ms3R 
zm5 4 zmmrz ^mwizm&vm'w nge«, 01-012 i^L^^jM^ 

w 6 1 (D^^(D-mz$>^> g ft mz, m c < 6 2 s^tttt, e 

<£>pj^ft6 2 cdTM{c^M^^\^ F 4 0 0 W*. 

#gP6 21, 6 2 2t, 3am6 lfrzMnfcmz&^TmiyfcffiQ 21, 622 

-T^)#l#6 2 3 <h, i^6 2 3 CDIBg4>5£^e>^#J1«6 2 1, 6 2 2 &dB§WT3 £5 
mmmsw F4 0 0«, ^M-6 2 4(DT®^^^©^^oTWtte,nT^ 
WLfcfc £J3Hfc6 2 4t^ (TAB) ^(D^l/^v^;^^ 

#g(ctstf 7it, w^r^w 7 1 \zn\^xmm.(Dtmmm^n 

vmsmm^y K 7 2 <h, SKIa^ F 7 2 ^MtM 7 l CD F ^ y ^7±{^fi^ 
&T3fc#(D7y-fe>:/U^ <J y >>1£fi7 3 <h£f!;tW3 0 

T± >7 U +^ U 5; v^B 7 3ft Si 7 4 LTHISjoJ^^-v U y v 75<h, 

uO+t'JyS?7 5^InI»JiK»J-r^R^-rX3-r;l/^:— ^ (VCM) frbtezr?^ 
=lX.—$ 7 6 ^6£ibTM$nT^?.o 
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*v U y i? 7 5HH #74 ay^mzT, 9vZ •£ntzmk<DmhT—& 7 7 mi 

u 7 8 ^©wtitrsiw^^ h 7 2 ^\ «^T>f 7 1 (Dmmtztti. 

mhT-A 7 7, F+f"X^>->3 >7y±>7V 7 8 RtflWJSK&'V.y F 7 2 «. 
05 3, 054 S#flHUT»&WUfc«^t'\!y hWi^f*. W^^7 F 7 2 fct 

Hi-012 \z^vrc.mm&ir?z>o tot, 055 ^ LMw^gfiti, 0 1 
~0i 2&mmvTmwvr£i?m$m&m-rz> 0 

m^^Mmmmzm^x, ^n#T$.n«, m* (mmtmzm 9 mz> z &zswx 
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What is claimed is: 



mem%&&mn$. mi<D3-?&t* m2<D3-?ut. mi(D^-jvmt. m2 

ms% 1 mm 2 (Dtf-jvffit-zrtvetu m?m 1 mm 2 <DB-?m>mmmmM 
mB&i<D#-)im*» m2<Dtf-)mtttm-%mmfamm<mmiz, mB2(D^ 

2 . ftggg 1 (c:fB«^n^Mm^^ HTfeo T, 
huIB^i©#-;i^«, mi©^-;i/>ti, !fl2<£>#-;Wt<h, M3©#-;i/M-i^ 

buIB^ 3 a>#-;wm& ®a*inass 2 (D#-;i/)t<z>fM;:i« ucfc 9 > 

HufBB2©#-;i/M-«, WtB3-fJKDiS#*fM#J(C@BB^nT^0, 
MSfg3©#-;Wt«> SfilB^2(D^-;i/M-©^®ch, tfjfEn-r;Wc43^^Hij|B^2(D 
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mm i <D-#-)vm% m 4 <d#— ;i/K-£$ e> K^r*, 

fufBfg 1 0^;in»i m 4 <o#-;Wt£$ 6 
WfgS8&'\y Ho 

6 . m^s 3 iztmLztifcmmm^ v ht*ot, 

Ho 
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